A 



DOCUMENT RESUME 



ED 041 144 



VT Oil 395 



AUTHOR 
^ ITLE 

INSTITUTION 

PUB DATE 
NOTE 



EDRS PPICE 
DESCRIPTORS 



Kahler, Alan A. ; And Others 

Instructional Approaches and Content in Vocational 
Education. 

American Educational Research Association, 
Washington, D. C. 

70 

69p. ; Papers presented at the Annual Meeting of the 
American Educational Research Association 
(Minneapolis, Minn., Mar. 5, 1970) 

EDRS Price MF-$0.50 HC~$3,55 
Academic Achievement, ^Conference Reports, 
^Educational strategies, Guidance Services, Problem 
Solving, Resource Materials, Speeches, Teacher 
Attitudes, Teacher Education Curriculum, Teaching 
Methods, Teaching Techniques, ^Vocational Education 



ABSTRACT 

This collection of papers presented at the 1970 
Annual Meeting of the American Educations! Research Association 
includes: (1) "An Experimental Evaluation of the Effectiveness of 

Selected Techniques and Resources on Instruction in Vocational 
Agriculture, 11 by A. A. Kahler and others, discussing the influence of 
techniques and methods on student attainment in selected subject 
matter areas, (2) "Individual Learner Variables and the Prescribing 
of Instructional Methods: An Experimental Investigation" by R.W. 
Haskell, reporting the relationship between selected personality 
variables of learners and their academic performance, (3) "The 
Effectiveness of Selected Self-Instructional Approaches in Teaching 
Diagnostic Problem Solving" by C.R. Finch, describing the effects of 
three different approaches of teaching trouble-shooting, (4) "A 
Factor Analysis of the Common Training Needs in Teacher Education 
Programs for Occupational Education" by E.W. Courtney, presenting an 
approach to developing common curriculums for vocational teachers, 
and (5) "A Multi-Dimensional Approach to the Guidance Concept Among 
Secondary School Personnel" by C.I. Jones and P. S. Vivekananthan, 
discussing an attempt to determine differences in selected 
educational and career concepts held by secondary school faculty. (SB) 
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Purpose : 

lue purpose of this study was to evaluate selected techniques and 
resources on student attainment in selected subject matter areas in 
vocational agriculture. Specifically, two questions were posed: (1) What 

is the effect of certain instructional techniques and resources in the 
teaching of vocational agriculture in Iowa? (2) What is the effectiveness 
of these techniques and resources on student achievement at each of the 
four high school grade levels: ninth grade, tenth grade, eleventh grade, 
and twelfth grade? 

Design of Study : 

Iowa high schools offering an approved four-year program of vocational 
agriculture were identified and a random sample of 48 high schools were 
selected to participate in the experiment. 

Each of these 48 selected high schools was randomly assigned to one 
of the eight treatments. The eight treatment groups consisted of audio- 
tutorial, demonstrations, field trips, prepared lesson plans, single concept 
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films, transparencies, video-tape and control. When the students in these 
schools were stratified by grade level, it was observed that 696 were in 
grade nine, 629 in grade ten, 639 in grade eleven, and 539 in grade twelve. 

This comprised a total of 2,503 students in the 48 high schools. 

Development of Instructional Materials : 

An appropriate unit of instruction was selected for each of the four 
high school grade levels. These units of instruction included animal health 
for the ninth grade, commercial fertilizer for the tenth grade, snail gasoline 
engines for the eleventh grade and farm credit for the twelfth grade. A 
three-week teaching outline for each of the grade levels was developed which 
provided the overall objectives, day-by-day objectives and reading assignments. 

The instructional technique tested in each treatment group and the 
material needed to implement the use of the techniques were developed by 
the researchers after consultation with subject matter specialists at Iowa 
State University. Identical equipment and material were provided for the 
six schools within each treatment group. Uniform reference material was 
provided for each of the 48 participating schools. 

Training of Teachers : 

The participating teachers received two training sessions prior to 
the experiment. The first meeting was held to explain the purposes and 
design of the Study and explain the controls imposed on the experiment. 

Data were also collected on teacher experience, tenure and education level. 
Measures taken on the teachers included the Minnesota Teacher Attitude 
Inventory and a pre- and post- test on teacher knowledge of the four subject 
matter areas. Item analysis of the instructor post-test scores revealed 
the following reliability coefficients: animal health, .80; commercial 
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fertilizer, .87; small gasoline engines, .85; and farm credit, .84. 

The second training meeting was held to familiarize the teachers with 
the experimental techniques and resources to be tested and train them in 
the use of these techniques and resources. 

Implementation of the Study and Data Collected ; 

The experiment was conducted over a three-week period beginning 
March 21, 1969. During this time the instructors followed outlines provided 
for each of the units of study and taught as they would normally teach that 
unit injecting the use of the instructional media on the pre-determined days. 
The only other limitation placed on the teacher was that he was not to use 
any of the other media being tested in the experiment. 

Student achievement was measured by the use of a pre- and post-test 
in each of the four subject matter areas. The reliability of the four subject 
matter tests were as follows: animal health, .85; commercial fertilizer, .85; 

small gasoline engines, .85; and farm credit, .87. The reliability was com- 
puted using the Cronbach alpha formula. 

Prior to the experiment, the following tests were administered by each 
of the school counselors: 

a. Otis Quick-Scoring Mental Ability Test 

b. Kuder General Interest Survey 

c. Nebraska Agriculture Achievement Test 

d. Differential Apptitude Test - Mechanical Section 

e. Differential Apptitude Test - Abstract Section 

f. Differential Apptitude Test - Verbal Section 

A questionnaire was also administered to obtain data on the students socio- 
economic background. In addition, each student was asked to indicate which 



of a selected list of activities they had performed in the appropriate subject 
matter area. 

Findings : 

A single classification analysis of variance was computed on the mean 
pre-test scores in order to determine if there were differences between the 
treatment groups. The mean pre-test scores and appropriate F values are 
listed in Table 1. Inspection of the data in the table revealed that there 
were no significant differences in student knowledge among treatment groups 
prior to the application of the treatments. 

A two-factor experiment with repeated measures was the next analysis 
completed. The analysis was to determine if there were significant differences 
in knowledge gained by students in the treatment groups from the time of the 
pre-test to the post-test. A separate analysis was computed for each class. 
Analysis for the classes taught animal health is presented in Table 2. The 
F value for time indicates a highly significant increase in knowledge gained 
during the experiment as measured by the pre- and post-test scores. This 
analysis also reveals no significant differences due to method or interaction 
of method and time. Similar results were observed for commercial fertilizer 
classes (Table 3), small gasoline engine classes (Table 4), and farm credit 
classes (Table 5). 

Instructors were placed in three equal sized groups of high, medium 
and low based on their pre-test scores. The relationships between instructors* 
knowledge of subject matter and student achievement were then evaluated by 
analysis of variance and t test techniques. In the animal health, commercial 
fertilizer and farm credit units, the highest mean post-test scores were 
achieved by students whose instructors were in the medium group. In the 



Table 1. Mean pre-test scores and calculate F values by subject matter unit for the treatment groups. 
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Table 2. Analysis of a two-factor experiment using the repeated measures 
of mean pre- and post-test scores from classes taught the animal 
health unit. 



Source of Variation 


Degrees of 
Freedom 


Mean 

Square 


F 


Method 


7 


110.04 


1.96 


Error (a) 


40 


56.01 




Time 


1 


8044.45 


433.92** 


Method X Time 


7 


23.75 


1.28 


Error (b) 


40 


18.54 




Total 


95 







'^Significant beyond the one percent level. 



Table 3. Analysis of a two-factor experiment using the repeated measures 
of mean pre- and post-test scores from classes taught the 
commercial fertilizer unit. 



Source of Variation 


Degrees of 
Freedom 


Mean 

Square 


F 


Method 


7 


66.50 


oo 

.00 

• 


Error (a) 


40 


75.66 




Time 


1 


4901.02 


249.81** 


Method X Time 


7 


20.19 


1.03 


Error (b) 


40 


19.62 




Total 


95 








^Significant beyond the one percent level. 



Table 4. Analysis of a two-factor experiment using the repeated measures 
of mean pre- and post-test scores from classes taught the small 
gasoline engines unit. 



Source of Variation 


Degrees of 
Freedom 


Mean 

Square 


F 


Method 


7 


22.22 


.34 


Error (a) 


40 


64.48 




Time 


1 


11,315.62 


399.78** 


Method X Time 


7 


45.08 


1.59 


Error (b) 


40 


28.30 




Total 


95 







**Signif icant beyond the one percent level. 



Table 5. Analysis of a two-factor experiment using the repeated measures 



of mean pre- 
credit unit. 


and post-test scores 


from classes 


taught the farm 


Source of Variation 


Degrees of 


Mean 


F 




Freedom 


Square 




Method 


7 


117.44 


.83 


Error (a) 


40 


141.64 




Time 


1 


5204.53 


200.10** 


Method X Time 


7 


34.01 


1.31 


Error (b) 


40 


26.01 




Total 


95 







**Signif icant beyond, the. one percent level. 
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small gasoline engine unit, the highest mean scores were obtained by students 
whose instructors were in the low group. These differences were not signifi- 
cant for animal health, commercial fertilizer and small gasoline engine units. 
The post-test score differences between groups were significant for the farm 
credit unit. 

For each of the subject matter units, a highly significant difference 
between the mean pre- and post-test scores of the instructors’ knowledge 
was observed when a t statistic was calculated. These findings indicate 
that the instructors did change in their knowledge of the subject matter 
while teaching the units. 

When students were stratified by size of class, it was observed that 
those in large classes (15-25) achieved somewhat higher when the audio- 
tutorial, prepared lesson plan, single concept film and video tape media 
were used. Students in the small classes (5-14) excelled when taught with 
demonstrations, field trips and transparencies. Students in the large 
classes had a mean overall gain of 10.17 compared to 10.14 for those in 
small classes. These differences were not statistically significant. 

Correlations were calculated between student achievement, as measured 
by the post-test scores and 44 other variables in each of the four classes. 

In the animal health classes, the post-test score was correlated with student 
intelligence (.45), mechanical reasoning (.57), agricultural achievement (.58), 
outdoor interest (.29), mechanical interest (.28), and scientific interest (.29) 

Student post-test scores in the commercial fertilizer unit were corre- 
lated with intelligence (.46), mechanical reasoning (.32), abstract reasoning 
(.49), verbal reasoning (.60), agricultural achievement (,,62), outdoor 
interest (.32), mechanical interest (.30), and scientific interest (.32). 
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In the small gasoline engine unit, student post-test scores were 
correlated with intelligence (.43), mechanical reasoning (.40), abstract 
reasoning (.41), verbal reasoning (.50), agricultural achievement (.54), 
mechanical interest (.26), scientific interest (.26), semesters of science 
(.21),' and semesters of mathematics (.30). 

The following variables were found to be correlated with student 
achievement in the farm credit unit: intelligence (.51), mechanical reasoning 

(.29), abstract reasoning (.44), verbal reasoning (.54), agricultural achieve- 
ment (.60), outdoor interest (.30), mechanical interest (.20), computational 
interest (.23), scientific interest (.26), semesters of science (.31), and 
semesters of mathematics (.37). 

The proposal for the project was written and initiated by Dr. Alan 
A. Kahler and Professor C. E. Bundy and submitted to the Iowa Department 
of Public Instruction, Division of Vocational Education for funding from 
ancillary funds provided by the Vocational Education Act of 1963. This 
project was conducted in cooperation with the Department of Agricultural 
Education and the Iowa Agriculture and Home Economics Experiment Station 
of Iowa State University, the Vocational Agriculture Section of the Depart- 
ment of Public Instruction, and the Iowa Pvesearch Coordinating Unit. 



